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(54) BE5CHICHTCTES IMPUtfTAT 



(67) Das beschlchtetfi iroplantattindet Anvyendung In der Median gls Hemi- und Endoprothesa 
Ziel und Atrfgate der Crflndung bestehen darin. ein imp] an tat mft hober Ge\vebeft*eundli6hkeit 
und langer Liegedauer zu schtffen, das passlvierande Eigenschsften beaflglich der Diffusion von 
Irnplantatmaterialiprten bssitzt und deran Beschichtung elne grofla Haftfestigkeft zum Implantat 
aufweist. ErflndungsgamSB wird die Aufgaba gelflst, indem die Schicht erne ahodische 
Oxldsohicht ist dte untar Funkensntladung in wafirigen Elektrolyten entatonden iet Stimulatoren 
in Form von Anionen und/oderKationen undthermicche Erechmelzungen enth&lt 
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Beeofciclitetes Implaniat • 

• * >■ • 

.towendungegeijiel; der Brflndimg 

Die Bitfittduns betrifft tesehiclitete Implantate fUr die Ver- 
. wendung el& Hemi- und Ejidopro these, 

Chatfalrtsrlstik^er fretoftntea. tecTml.gchen IiSsungen 

Die bekannt^n lmp3 r antate tieBtehen eritspreobend lhree Verwen- 
dungBBweokes aus Kohlenstoff f Santsl, litan, Alumlniumoxld- 
"kei^nllc.- orgmigohon KunBtstoffen t dBflnierten I*©gietttngen 
tend ande^en Katertalieii# 

Sine Terbe see rung der Inrplantateigeneohaft wirft dureh 
eine Vergiitung der Obertlaohe errfiicht. 

In BE -OB 2.324.867 vd.rd beschriel>en, dafi lithium-, Bor-, 
Kohlenatoff-, Fluor-, flatrium-,. Magnesium-, Silicitim-, 
Phosphor-, Kalitim- und/oder Kalzimdcnen in die Oberfiache 
eingeWrt werden, um die Gewetefreundlichkeit der Ober- 
flSohe zu ernBhen. Dadurch kann awar das Anwactsen de» Ga- 
wbea tesobleuniet.^den. aber der scbadliche EinfluO der 
Implantatoaterialien, «±» dure* Diffusion- in das ImplaHtat- 
bett gelangen. wird nicht eingeacHxankt. 
Das kann duroh eine Paeeivierang der toplaatatoberflache er- 
reicht garden, wie *b in der DE-OS 2.838.753 beschrieben 
Trtxd.' Hier wird vereucht, durch Aufbriagen einer paeeivie- 
renden Sohicht die Diffusion der Implantatmaterialiouen zu 
verbinden und eine phy*lologiscn aktive Schioht su schaffen. 
die eine Weaensgleiohheit von I^lantatobexciache und 



PAGE 9/17 * RCVD AT 5)31/2005 4:02:07 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 4 CSID:202 293 6229 1 DURATION (mm-ss):W-22 



•oMAY. 31. 2005i 4:10PM +46 :CBL&H 202 293 6229 



NO. 5223 P. 1 



- a - 



' •'•^• : V^:I m pJ.aatatbett•bBMteU■fc. Das Aufbriagea dieae* Schicatea let 

• nxir mitteis auffceadiger vekuurttteofcriiscner Tejf ahrea aBglieht 
• i Kin waiterex HapaUeil besrteat daria, daB die Baftfeetigtoeii: 
« •• ; ,; dw Scaioatea auf der I^laatatoberfladhe .uad uatereiaaade*. 

y 0 » Verfaarea abaKngead, aioat ijmaer ausreieaead 1st. 

" Ziel der Erfiaduag • 
• •/ Ziel der Brfiaduag iet es, ein Xmplantat ait aaaer Gewebe- 
. : freundiiohkeit uad laager Liegedauer to soaaffea. 

Dailegung.des Weseas dey Erfindtmg • 
\ ' Die Aufgabe ae* Brfiadang besteat 3a aer Hearten™ voa 

• implantatea,*de*ea Ob©*flacba»a6hloat gewebef*eimdlica ge- 

' geaiiber dem I&plaatatbett wirkt, paBSivierreade SigeasoaaStea . 
•beaii'&Lioa de* Diffusa von Uiplaalia'bmatBrlalioaea beeitat 
uad eiae groBe HaftreBtigkeit swia Implatttet awPweiat* 

• '■ E-#flndia»ssgei»aB wird die Aufgabe gelb'st, iadem ein Implaatat 

'• aus V6nti3Uaetall- bew. deesen iegiewmgea Oder aas eiasm mit . 
• y^tiimetall bB». dessen Legiewmgea ttberzogenea Yterksto*:?, 

• das alB Hemi- ua'd Bndoprotbese Tenwendung fladet,- toit eiaer 
paesiviereadea xuid phyBiolagiscb atetlvea Bcaiobt vereeaea 

". iet, die eiae aaodisohe Oxideohiobt let, die imter Juaken- 
entladimg ia walfrigea ISuuagea eatataadea 1st, die Stinrula- 
'•• torea in Jotfn roa Aaioaea oad/oder Kationen uad taeniae 
' 33rsoaittel&«agea ale Hstftfermittler eatbalt. 
.' Die aaofcM>cae Oxydatioa untex Funlceneatiaduog w±rd aacfc dem 
' dd-WP 142.360 dureageftiart. . 

• Die wSSrigen Elektrolyt*, ia denea die aaodiecae oxydatlon 

' untex I^mentladang ablSuft, eatbaltea ftir das Binvacbsea 
; dee ImplantateB i» lebeaden Kbrper Stimulatoren to Sorra der 
Aaioaea Paospbat, SiliSat, Pluorid, Kaxbonat. Borat imd in 
.. der Katioaen n, K, 0*, Kg eiazeia Oder derea tfiecbaa- 

PAGE 10/17* RCVD AT 5/31/2005 4:02:07 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRf-1/1 ' DNIS:8729306 * CSID:202 293 6229 » DURATION (mm-ss):04-22 



-(MAY. 31. 2005 1 4:11PM +4* CBL&H 202 293 6229 



NO. 5223 P. 1 



>'? ' . - 3 ~ 

.gfen in* den Kon&entratio&en vorzugsweise von 0,*Ol Ma 1 Ktol/l. 
• Dlese Stimulators© bewiatten eine Wesettagleiehheit von Implan- 
'tatoberflaehfe und Implantatbettt 

DUrcb die anodieohe Oxidation uate* PunJcenentladimg wird 
ein signifikantes, aarteigenes Osid gebildet. Das unter ver- 
. faiirenggpezi^iechen Plaamo.be dingungen er*&eugte {teid i&t duxch 
seine ofcttakterist&satte Oterflacnenstrulrtur nit tkermiscHen 
' '. ErBohmielzungen, die auegeprSgte Haftvexmittler slnd, gekenn- 
B^ictmBt* Dio' 0*b&rflSobenstruktur die see Oxides wird den 
•mediainiiseien Er f orderni a a en d\xr£h Variation der Veitfahrene- 
parajnetfcr angepafit. 

Diese tfceamodyn^jiiiscli atabilan Gxidmodiflkatioaen fiind baft-* 
feat auf den. Inrplantatmateriai und ixwoaionsbestSadig und. 
gewShrleiBten dadurch aucja im lebenden Organissaus eine hohe - 
Megedauer. 

Die Herateilqrig der besohibhteten Implantate vollzieht sich 
gewoJmlicli in einem Binatuf enptozefl einer technologisoli eijw 
f&cften und tuakomplizierten BfcechiclLtung. 

Urn gewebespezitieche Eigenecfcaf ten des Implantates zu er- 
zeugen, kann eine TCaehbehandlung in spezifiseh frirkend£n 
Hedien, wie z.B* BgBO^ Aminosauren, Antibiotika tua. , durch- 
geftihrt werden. 

Audfuhrungsbeispiel 

Die Eitfindung soil an zwei Belepielen naber erl&itert wej?den» 
Ein mit Aluminium tfberfcogener Bdelstahlspbaf t einer Endo- 
prothese orii&lt e±ae anpWsclie Oxidechidit von lO^um iHcke 
mittels PiinkeTifintladimB einem BlGktrolyten, der 0,8 lttol/1 
' an KLuorid und Kerbonat und 0,4 Mol/1 Phoepbat und 0,1 Mol/1 
£orat enthaltt entsteht eine iraupaaartige' dberfladaen- 
s-fcruktw* mit therffllscben Erselrarelsungen, in der die physio- 
logisch aktiveii lonen ale stirauLatoren eingelagert sind. Da- 
durch wird die Gewebefreundlichkeit und die gute Haf tveiraitt- 
lung erreicht. . 
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.•vr Biix ieaoMciiteteB loplantat bus Steatal DeeitBt 'eine feet- 
• : ;!;.:;:^aftende. f dichte S^Og-h&ltige Schlcht mit den eateprecfcen. 
: a©n Stianilet en-en, wexm etttspreohend AusftiJarungslJfiispiel l 
:•' iS.dae aantal-implan'tBt' aer anodiscixen Oesya&tion nittel'e Pun- 
keneatladung unteraogen mwde. 
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jSrfinflungaeiiBprtich 

i» Beschichtetee Iinplantat axis Ventilmatall fcsw» deeeen 
Leglerungen ode* aus fedbiem init Vent ilae tall bzw. deasen 

. * Iiegieumgen tibarabgenen Werkstoff aur Vexweadttng als, Head- 
und EndoprotlieB^j das 'nit elner passiviereaden und phy- 
siologiscH attiyen Schlcht veroefcen 1st, dadureh gekenn-' 
aeiohnet, daB dieee Schlcht b±b£ anodlsohe OrtdJBchic&t 
1st, die imter Jh^ensntladuns la wSBrigen Blelcteolytcaa 
entfttjanden 1st* Stimulators in Earn von Anionen und/ 
Oder Xationfcn und therm! ache ErschmDlzungen enth21t* 

3. BeHohichtat^e Iraplantat aach Punkt l f gekennselchnet da-^ 
• durfth, daJ3 die stinmlatoren voraugswslae in Foxm der 
Anlonen Ehoephat,; Silikat, KLnorid, Karbonat* Botat und 
vorsugeweiee In Ford der Kationen Ua, K, Ca, Ug einaela • 
oder In Httachung dleser Ionen 1m ElelrtrolyteA In einer 
Remuneration von vorzugawaise Q,01 Mb 1 Mol/1 vorlifi- 
gen. 
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Translation of on-Patent 210 607 



INVENTION CIAtM: 

1. Coated implant made of a valve metal or its alloys or of 
a material coated with valve metal or it« alloys for use 
as * hemi- or endoprosthesis, which iroplant is provided 
With a passivating and physiologically active boating, 
characterised in that said coating comprises an anodic 
oxide layer which is formed by spark discharge in an 
aqueous electrolyte and includes stimulators in the form 
of anions and/or cations and thermically smelted matter. 

2. Coated toplant according to point 1, characterized in 
that said stimulators a*<a present in the electrolyte 
preferably in the form of the anions phosphate, 
silicate, fluoride, carbonate, borate and preferably in 
the form of the cations Na, K, Ca, Mg individually or in 
a mixture of these ions in a concentration of preferably 
0. 01 to 1 mol/1. 



FIELD OF USE OP THE IMVEfiTION . 

The invention concerns coated implants for the use as a 
henol- and endoprosthesis* 



CHARACTERISTIC OF THE PRIOR ART TECHNICAL SOLUTIONS 

The known implants, depending on their purpose of use, are 
made of carbon, tantallum, titanium, aluminum oxide 
ceramics, organic synthetic resins, defined alloys and 
other materials* An improvement of the characteristics of 
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tne implant is obtained by a coating of the surface, in DE- 
OS 2 324 867 it is described that lithium, boron, carbon, 
fluorine, sodium, magnesium, silicon, phosphorus, potassium 
and/or calcium ion* are embedded in the surface in order to 
enhance the tissue Compatibility pf the surface. By this 
feature the integration with the tissue can be accelerated, 
but the detrimental influence of the iipplant materials 
which migrate by diffusion into the implant site is not 
reduot<9tf t 

This may be obtained by paasivating the implant surface as 
described in MMDS 2 838 759. Here, an attempt is made to 
apply a passivating coating in order to prevent the 
diffusion of the implant material ions and to create a 
physiologically active layer which provides th& 
compatibility of the implant surface and the implant site* 
The application of these coatings is only possible by using 
expensive methods of vacuum technology. A further 
disadvantage consists in the fact that the strength of 
adhesion of the layers on the implant surface and on each 
other is not always satisfactory, depending on the method 
used. 



OBJECT OF THE INVENTION 

It is the object of the invention to provide an implant 
having a high tissue compatibility and a long dwelling 
time. 



DESCRIPTION OF THE PRINCIPLE OF THE INVENTION 

The object of the invention consists in the manufacture of 
implant* With a surfao* layer which has tissue 
compatibility with respect to the implant site, passivating 
characteristics with respect to the diffusion of implant 
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material ions and a strong adhesion of the coating on the 
implant . 

the object is achieved accordance with the invention by 
using an implant made of valve metal or its alloys or of * 
material coated with valve metal or its alloys as a hemi- 
or endoprothesis which i*» provided with a pasaivating and 
physiologically active coating which is an anodic oxide 
layer obtained by spark discharge in aqueous solutions 
which contains stimulators in the form of anions or cations 
and thwmically smelted inclusions as adhesion promoters. 

The anodic oxidation with spark disoharge is carried out in 
accordance with PD-HP 142 360. 

The aqueous electrolytes in which the anodic oxidation with 
spark discharge is carried out contain stimulators for the 
integration of the implant into the living body in the form 
of the anions phosphate, silicate, fluoride, carbonate, 
borate and in the form of the cations Na, K, ca, Mg 
individually or mixtures thereof. In concentrations 
preferably from 0,01 to 1 mol/1. These stimulators provide 
a substance identity of the implant surface and the implant 
site. 

The anodic oxidation with spark discharge results in the 
formation of a significant specific c*d.de. The oxide formed 
under laethod-speoific plasma conditions is characterized by 
its characteristic surface structure having tbewnically 
smelted inclusions which are excellent adhesion promoters. 
The surface structure of this oxide is adapted to the 
medical requirements by variating the method parameters. 

These th ftrmody n^mica lly stable oxide modifications have 
sttong adhesion on the implant material and are corrosion 
resistant and therefore provide a high dwelling time even 
in the living organipm. 
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The manufacture of the coated implants i» usually done in a 
one-step process of a technologically simple and 
uncomplicated coating, 

,In order to create tissue specific characteristics of the 
dbqplant an aftertreatment in specifically active media such 
as HaBQs, amino acids, antibiotics et al* may be carried 
out. 



EMBODIMENT 

The invention -will bo described more in detail with 
reference to two examples ► An aluminutt coated stainle&s 
steel shaft of an endoprothesis is provided with an anodia 
oxide layer of 10 pm thickness by using spark discharge in 
an electrolyte containing 0.8 mol/1 of fluoride and 
carbonate and 0.4 mol/1 phosphate and 0.1 mol/1 borate. The 
result is a caterpillar-like surface structure which has 
themiically smelted inclusions and in Which the physiologic 
active ions are embedded as stimulators* Thereby the tissue 
compatibility and excellent adhesion promotion are 
obtained. 

A coated implant made of tantalum obtains a strongly 
adhering ctsmpact layer of TazOs containing the 
corresponding stimulators, if the tantalum implant isa 
subjected to the anodic oxidation using spark discharge as 
described in embodiment 1. 
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